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oT: Report: of Investigation - Japanese Insecticide 
. (Supplementary Report) 


Director, WDI DIV 


le AUTHORITY: G-2 t.0. Me, from Director, WPI DIV to 5250th TIO, 
ct: "Japanese Insecticide", dated 7 February 1947, 


REFERENCES: 


ae Letter, War Department General Staff, Intelligence | 
Mieastcn, MIP File No. 070, subject: "Japanese Insecticide", dated 24 
January 1947 (Contrel No. W)-610). : 


F b.. Report of Investigation - Japanese Insecticide, by 5250th. 
Technical Intelligence Company, dated 18 February 1947. This report 
forwarded all data then available in reply torequest for information 
from War Department (reference a) and recommenced further investigation 
along indicated lines, 


3. DETAILS OF INVESTIGATION: 


Qe Investigators visited the Central Laboratory of the 
Kanegafuchi Spinning Co., Ltd., Osaka 12 March 1947, Yoshio MIKAMI, in 


charge of the chemical branch of the pombe hy was interviewed and dis- 
closéd that he had worked for six months with Professor SFISHIDO, Kyoto 


Imperial University, on research of insecticides, and that the company 
and SHISHIDO has jointly applied for a patent on the manufacture of 
-'KANEBO BHC', andinsect powder consisting of 10% benezene hexachleride 
and 90% tale or clay. Copy of Translation of Patent Application received 
from MIKAMI is inclosed (Incl 1). 


ie MIKAMI stated that the company had manufactured two tons of 

the product; one ton, packed in 20 kg. paper bags, at their Osaka pilot 

fe plant in July 1946, and the other ton, packed in nasdlinant cans (50 ems) 

a 28t their TAKDSAGO Works in December 1946, He further stated that the 

_ TAKASAGO Works, located in Takasago-cho, "Hyogo-ken, has a monthly capacity 

-of ten tons of 10% BHC, but is not now producing pending receipt of 
permission from the Tachset Japanese Government and SCAP. 


. When asked iathier or not other applieations has been filed 
covering the manufacture of Benzene Hexachloride, MIKAMI stated that he 
has seen a sample of an insecticide powder at the Tokyo patent offic®, 

but did not know by whom it has been submitted, and that he knew that 
_ Mitsubishi K.K. has submitted a sample of an insectiesde similiar to 
Boe to Kyoto University for a study. 


: MIKAMI gave the investigator a iit enn iaaean sheet which 
ed extracts from various periodicals (Incl 2) on the suvject of et 
ides, He stated that these articles has prompted Professor a 
O's study of insecticides. MIKAMI also provided a samnis cf ee. 
> (Incl 3), a sample of 10% BHC (Incl 4) and notes of the stucy a 
made, A copy of translation of these notes is inclosed (Incl 5) « 


b. During a routine visit to the Central Laboratory of the” 

shi Co, Osaka, in March 1947, for surveillance of their research 

28, investigators received a copy of the company's semi-annual 
Se lap pertinent to research on siiaihabal agnor are 


iesiidekine: Sutevyliensd: Professor Keiichs SHISHINO, 


ae 


strial heeeery. Ned of hc imanidebe psn 


_ Imperial University in Kyoto 11 March 1947, SHISHIDO stated that he had 


become interested in insecticides after having read extrarts from various 


American and British periodicals (he produced the same mimeographei 
document, Incl 2, which was later received from MIKAMI) and that he 

had 'invented' benzene hexachloride and has applied for a patent in 
conjunction with the Kanegafuchi Spinning Co,, Ltd;; Osaka, He gave 
the investigators a sample of 100% BHC prepared by himself (Incl ‘7), 

He admitted that he was familiar with ce product 'GAMMEXANE’, whicn is 
covered by British Patents, but that he did not know whether or uct it 
‘was the same isomer of benzene hexachloride as his product. He indicates 
that he had written an article comparing BHC with DDT for the Novembes- 
December issue of 'KAGAKU-GOHO’ (Copies of this pericdical were obtrined 
in Tokyo and a translation of his article is inclosed (Incl 8), 
SHISHIDO denied any knowledge of WATANABE, the chemist who had been 
reported as having invented BHC in Yokohama. 


d. Investigators interviewed Keizo NOMOTO of the Imperial 
Japanese Patent Office on 27 March 1947, NOMOTO stated that the patent 


application (Incl 1) was under examination at that office, The Application 


was scanned and was sent back to the applicant because it contained 
ambiguous statements and imperfect points, The applicant was instructed 
to resubmit an application with a report of the results of experiments 
and to clarify the ambiguous points, This reapplication had not been 
received by the Patent Office on the date of this interview, 


4. CONCLUSIONS: 


. Ae Benzene Hexachloride is not a new product in the field 

of insecticides, Kanegafuchi Spinning Co, Ltd. has made application for 
permission to manufacture and sell insecticide (Incl 9) and plans to 
produce 10% BHC commercially if permission is granted by the Japanese 
Government and SCAP, 


b. Further investigation at this time is not indicgted, 
5. RECOMMENDATIONS: 


It is recommended that this report, with inclesures, be fer- 
warded to Director of Intelligence, Yar Department General Staff, 
Washington 25, D.C. 


RALPH L FOSTER 
Lt Col Cav 
Commanding 


9 Inclosures: 


Incl 1: Cepy of translation of Patent Application submitted by 
Kanegafuchi Spinning Co. 
Incl 2: Copy of mimeographed extracts of pericdicals. 
*Incel 3: Sample of 100% BHC (Kanegafuchi) 
*Incl 4; Sample of 10% BHC (Kanegafuchi) 
Incl 5: Translation of notes on a study by MIKAMT, 
Incl 6: Extracts from Semi-annual Report, Kanegafuchi Spinning Co. 
*Incl 7: Sample of 100% BHC (SHISHIDO) 
Inel 8: Translation of article (SHISHIDO) from 'KAGAKU--GOHO', 
Incl 9: Copy of translation of Application for Permission to 
Manufacture and Sell Insecticide. 


* With original (MID, WD) copy only. ‘ 


I, Discription of the Patent Application, 
Patent Claimant: KANFGAFUCHI SPINNING CO., Ltd, 
No. 347, OI-YORICHO, SHINAGAWA Ward, TOKYO, 
Inventors: KEIICHI SHISHIDO 
No. 36, IZUMIKAWA MACHI, SHIMOGAMO, SAKYO Ward, KYOTO, 
YOSHIO MIKAMT 
No. 398, 1 Chomé, YOSHIDA Cho, HYOGO Ward, KOBE. 
Manufactoring technique of crystalling chlorinated compounds 
from aromatic hydrocarbons or chlorinated aromatic hydrocarbons, 
Outline of the nature and objectives of the patent, 
This discovery will enable the manufacture of a crystalJinv 
chlorinated compound from aromatic hydrocarbons or chlorinated aro- 
matic aromatic hydrocarbons bv gradually adding a dilute alkaline 


catalyser during the process of chlorination at a temperature lower 


than ten (10) degrees Centigrade. The objective is to get a crys- 
talline isomer of these compounds having stron¢e insecticide vrover- 
ties in a convenient form. 

Detailed Discription of the Invention, 

When aromatic hydrocarbons or its chlorides are chlorinated in 
a dilute alkaline solution in the presence of light, a chlorinated 
compound is obtained, For example; 

Benzenhexachloride derived from benzene. 

Mono chloro=benzenhexachloride from monochlorobehzene. 

Ortho or para-dichloro~benzen hexachloride derived from ortho 

or paradichlorobenzene respectively, 

Each example is obtained in the specific state of its isomeric 
compound, 

Among these examples, benzenhexachloride is well known for its 
insectidide properties. However, the researchers have discovered 
that the latter two examples have strong inseeticide properties and 
at the same time sustain insecticide powers much longer, with less 
disagreeable odor, bécause of its involatile nature, 

The time necessary for the chemical reaction is long while the 
amount obtained is far from satisfactory under the present method of 
manufactoring, The yield of the crystalling isomers, which is the 
most convenient form for an insecticide, is very small, 

After repeated laboratory tests, the researchers discovered 
that this chemical reaction can be accelerated if it is performed 
at temperature less than ten (10) degrees centigrade. The yield 
is also increased, 

The catalyser, a dilute alkaline solution, is added gradu- 
ally during the chemical reaction. Not all at once. Further 
more, by combining the two above processes, the uost effective 
results can be obtained, The yield of the crystalling compound 
is larger and is crystallized out of the solution in the origi- 
nal process, the precipitate is purified by steam distillation, etc, 
However, this new technique elimates this process and the crys- 
talling compound is seperated by filtering, 

By standard procedures, approximately 17 parts of crystalling 
benzen hexachloride is obtained from 100 parts of benzene at room 
temperature of about 20° Centigrade after seven hours of treatment. 

By the new procedure, 140 parts of crystalling benzenhexach!or- 
ide can be obtained at a temperature of thrce to five degrees Cent- 
igrade in three hours, 

Example I, é 

To 100 parts of benzene, add 10 parts of a one percent solution 
of sodium hydroxide (Na HO) as a catalyzer. During the first part 
of the process, add only 1/3 of this amount and let it stand. This 
solution is then cooled to a temperature of ahout three to five dex 
grees Centigrade. When chlorine is added to this soliutio:, ‘he 
benzene reacts with the chlorine and increases its specific gravity. 
The bensen hexachloride starts to precipitate from che solrtion in 
a crystalling state. At this instant, tke catalyser is pradualiy 
added to push, The chemical reaction along after the benzen hexa- 
chloride has been crystallized out as much as possible, it is fii- 
tered and washed with water, This yield consists of various com= 
pounds of certain geometrical isomers having the formula C¢Heol, 
and the amount is 140 parts. : 
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Example IT, 

To 100 parts of monochloro benzene, add three parts of a 
one percent solution of sodium hydroxide (Na0H). This mixture 
is cooled to a temperature of about five degrees Centigrade 
and chlorine is added. When crystals of monechloro benzene 
hexachloride begin to form, seven parts of a ten percent (0,10) 
solution of sodium hydroxide is added gradually as a catalyser 
aid the chemical reaction of the chlorine. The greater part 
of the monochlerobenzene is crystallized out as an isomeric 
compound of monochloro benzenhexachloride, CgHsCle, the yield 
of which is 70 parts. 

Example III, 

_ When 100 parts of ‘industrial orthe-dichlcrobenzene is treated 
with ten parts of a one percent (0.01) solution of sodium 
hydroxide as a catayser, under the same conditions as “n Frample 
I, 60 parts of ortho-dichlorebenzenhexachloride CgH,Clg are obtained, ~ 
Example IV, ; 

To 100 parts of para-dichlorobenzene dissolved in carbon tetra= 
chloride (C Cl,) add 10 parts of a one vercent (0,01) solution 
of sodium heydroxide at a temperature of about three degrees 
Centigrade, Add chlorine, At first, add only 1/3 of the sodium 
hydrexide solution and after the mixture is saturated with chlor- 
ine, the remaining sodium hydroxide solution is added, The. 
carbon tetrachloride layer is separated from the mixture and 
by means of distillation the carbon tetrachloride is eliminated 
so that 55 parts of paradichlorobenzenhexachloride, CeH, Clg is 
obtained, 

The scope of the patent application, 

The patent application will cover the above mentioned 
production technique and the following: 

While producing chlorinated compounds from aromatic hydro- 
carbons or chlorinated aromatic hydrocarbons by means of chlori- 
nation, the dilute alkaline catalyser is introduced at a temper=- 
ture lower than ten (10) degrees centigrade, Also covered is 
the part on the special process of obtaining crystalline 
chlorinated compounds by gradually adding the catalyser as the 
chemical reaction of the chlorine progresses, 
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(Popular Mechanics, 84, Mo. 3, peo. 10s Sept, 1945) 


Discovery of a synthetic compound deadlier to insects than DDT 
is reported by British chemists, Called "Garmexane" or 666, the super- 
DDT is cherically the eamma isomer of benzene hexachloride, and is not 
particularly close to DDT in structural chemistry. Tests showed it to 
be the deadliest weevil poison ever tested by the Rritish. Half the 
concentration required in a DDT solution killed flies. Length of its 
effectiveness is unknown, 


mmexane Said tc Ps More Powerful than DDT (Chem. & Eng. News) 


femn 
28 845 (1945) 


In the Hurter Memorial Lecture to the Society of Cremical Industry 
in Liverpool, Roland Slade, research controller of Imperial Chemical 
Industries, revealed the discovery of a new insecticide called Gammexane 
or 666, The nev substance has been found highly poisonous to many insects, 
including locusts, wireworms, caterpillers, and larvae of the yellow fever 
mosquito, the grain weevil, and the apple *lossom weevil, It is said to 
be five times more poverful in insecticidal effect than DDT, The research 
workwas carried out at the I. C. I's biological laboratory at Hawthorndale, 
Berks. 


Pane for Locusts 
(Newsweek, June 10, 1944) 


Avainst the horde of locusts, Sardinian peasants fought desperately 
with hroors and rakes, with bonfires and scaldinz water. But by May 7 the 
advancing insects had swarmed overland in columns four layers deep, covering 
an area 25 miles nide >*y 30 miles lone. “lniess the menace is checked by 
July," said Pref, 4n‘sonic Melis, dicector of the anti-lccust service, "the 
locusts may covmplsteiy extinguish piant end vegetable life on the island, 
rendering Life impcssibie sor man aud aninals 

Sodium arsenate is the standard shemical preparation for destroying 
the locust; But or searching tovh Pritish and Continental sources, UNRRA 
procurement officers fourd none available for ivmediste shipment to 
Sardinia Insteaj- or May 16, they sent from London by five chartered 
planes 10 tons of gammexane \ NEWSWEEK, March if) a new synthetic insecticide 
alreacy successfui acainst lovust placues in Iran, Iraq, and Kenya, and 
said to be 150 times rore effective than sodium arsenite, 

The 10-tor ai- shipnent co? gammexane, plus an additional 15 tons 
preeured by UNKEA for delivery to Sardinia within the next weeks, may 
determine whetrer science has finally gained controltover the ancient 
sceurge of locust mirration. 


Brother to DT 
(Hevgweek, March 18, 1946) 


The new British insecticide; benzene=hexacloride, is more toxic 
oO flies ard cockroaches than DOT > In aecricuiture tests it has proved 
suncrior to the Americin 2es* kiilex agains: sach majer noisances as 
avhids. eresslonppers wiarsverus, enol savereal covuton insects including 
the hoil weevil, 

But the English-developed chemicai does not replace DPT, Dr, 
‘Te H, Tisdale, director of the Du Pont Pest Control Research Lahoratory 
reported last week. Because of its disagreeable, pugent odor, the use 
of benzene hemwachloride is limited. Experiments also indicate that it 
is more likely than DDT to damage foliage, especially such tender truck 


crops as lettuce and spinach. ; 
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(Time, June 2h 1946) 


U. S» entomolorists last week made a preliminary report on another ~ 
sensational British inseet ‘killer, Gammexane claimed to be five times — 
as deadly as DDT (Tine, May 28, 1945), It has an unpleasant naphthalene 
smell, lacks DDT's lasting effect, It is particularly potent against 
cockroaches, proved effective in checking a locust plague in Sardinia 
this spring and has shown promise against the cotton boll weevil. But 
in the sunnv U. S. climate it has heen generally less lethal than in 
foggy Britain. 


Another organic chloride of much promise as an insecticide is hexachlore- 
cyclohexane, C6H6C16, to which thé name 666 has been given (146). 
This substance has been «known as a chemical for a long time and is 
remarkable for the larve number of possible isomers. Of these, four 
have been isolated and their structures determined with some certainty. 
It has been found that the so-called gamma isomer accounts for most of 
the toxicity of the crude product. Hence the term Gammexane has heen 
proposed for t'is isomer, Its toxicity to house flies is very high in 
kerosene sprays nearly ten times that of DDT (147). 

A special advantage seems to be high killing power for mites which 
are not affected ty DDT (14%). Exceptional stabil ity to light and heat 


indicate that 566 will have a lone period of effectiveness but this 
circumstance mav also Jead to complications if it is used on edible 


products, 


(146) Slade R., Chemistry and Industry 314-19(1945) 
(147) Gersdorff .A. and Me Gooran E.R., Soap 21,117,121 (1945) 
(148) Tavler E.I.., Nature 155 393-94 (1945) 


INSECTICIDSS APD ROD'ITICIDES 
Frederick S, Philips 


Section of Pharmacology, Medical Division, 
Chemical “larfare Service, Edgewood Arsenal, Maryland, 


oss 9hieaihiht hata ih 


Of the many prorat which were surveyed a, potential insecticides 
during the course of the wer only 1, 2, 3, 4, 5, © -~Kexachloro-cyclohexane 
has proved to equal and in sore instances surnass the toxicity of DDT for 
various species of insects, The compouvhd developed through*the effects 
of Pritish investigators is comronly referred to as 666, to symbolize 
the empirical formula, C6 H6 C16, Technical preparation of 666 are 

composed of varying proportions of 4 space isomers which differ structurally 
in the special arransement of the chlorine and hydrogen atoms |Whout the 
six-membered ring of carhon atoms. The 4 isomers also differ widery in 
their insecticijal actions, Thus, the gamma isomer, 'nown as gammexane 
a times more toxic to insects than any of the other isomerse 
20,27 


Likewise the marxed difference in activity of the isomers has heen 
noted in mammalian species. Follotring oral administration eammexane 
is at least 5 times more toxic thar the other isomers C27, yay Sindlerie : 
rabhits survive the intravenous administration of 100 mg f/ke. of the delta — 
isomer but succumb to 5 mg./kg. o* gammexane (2%, 29), While gammexane NG 
is 2 potent convulsant, the beta and delta isomers appear to be depressant 
eliciting marked flaccid paralysis in rabbits without concomitant signs 
of central stimulation (29), Moreover, the prior administration of the : 
delta isomer can largely antagonize the convulsant actions of stravenous 
Jethal doses of gammexane and therehy effect, a Severna tnas reduction in u 
its toxicity. (29), 


(26) ‘Tanner, C. C. By Communication, 1944 

(27) Slade, R. By Com unication, 1945. 

(28) Philips, F. S., E. St John and A, Gilman. 
Unpublished observations 

(29) Mc Namara, B. P. and F. Hopkins, Personal 
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II, A study on the manufacture of Penzolhexachloride. 
| YOSHIO MIKAMI 
2 July 1946 
A. Objective of the study. 


_ The "DDT" used by the U.S. Army is a new powerful insecti- 
cide and its production stages are: 

1. The manufacture of monochlorobenzeol, 

2 The manufacture of chloral, - 

3. The manufacture of D.D.T. by the condensa,ion of 
monochlorobenzol and chloral and treatment with CH2S0, S036 
It is later refined by crystalliz ation, 

Technical skill and a great amount of time are required to make 
the chloral react chemically. These are the following defects: 

1. The yield of D.D.T. after refining the crude D.D.T. 
is very low. 

2e The chlorinating reaction is a substitute reaction 
and consequently only half of the chlorine is used in the process 
while the other half forms hydrochloric and (HCl), 

GAMMEXANE investigated in ENGLAND as a substitute for D.D.T. 
is a compound of benzene with six atoms of chlorine attached, The 
chemicals used are benzene with sodium hydroxide as a catalyzer. 
All the chlorine reacts in a single reation., The crude form of 
the end product is obtained by filtering and no refining is 
necessarye 

Its insecticide power is said to be greater than that of 
D.D.T. The only defect lies in its peculiar odour. This can 
be removed by washing or recrystallization, 

In view of the above points, it was decided that benzo l- 
hexachloride, rather than D.D.T., will be manufactured as an 
insecticide. Only the former has been investigated. 


B, Details of the investigation. 


There is little literature pertaining to the manufacture 
of benzolhexachloride (mathews, SOC 59, 165-1891, etc.).. 

The methods described in hooks and documents are all the same 
the method is as follows, 

Benzene is floated on a one per-cent solution of sodium 
hydroxide and chlorine is added under diffused light. As the 
chlorine is added, the benzene increases in specific gravity 
and precipitates, More benzene and ch?orine is added. This 
mixture is allowed to stand until crystals form these are then 
separated from the solution. The oily filtrate mixture is used 
to obtain more crystals by treatment with new additions of the 
eatalyser and chlorine, 

With this above method, described in literature, the yield 
of benzolhexachloride is less than 1/500 of the benzine used 
in one charge by weight. A series or investigations has 
been out under various conditions and the following results 
were obtained, 

1. The existence of light is absolutely necessary and short 
wave rays even more effective. 

2. A temperature lower than ten degrees Centigrade is re- 
quired for the reaction of chlorine, 

3. When the sodium hydroxide solution (catalyser) is 
increased, the yield also increases, 

The following results were obtained from the experiments. 

Refer to trans, page 3 and 4. 
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- C, Evaluation of experimental results, 


1. Light is absolutely necessary for the chemical reaction. 
__Experiments in the dark were unsuccessful as shown in experiments 
Mo. 4,79, and 10, ears 
2. The yield can be increased by supplementing the sodium 
hydroxide solution, catalyser for the reaction as shown in 
experiments No, 2, 5, 18 and 20, _ 
. 3. It is important to let the reaction take place at a 
' temperature lower than ten degrees centigrade. Experiments No,'s 
7 through 13, conducted at room temperature around May and later, > 
oi resulted in yields of less than ten grams of benzolhexachloride. 
ie: The yield can be increased by lowering the temperature as shown 


ee in oxperiments No.'s 14, 16, 18, 19 and 20, 

‘age 4. The sodium hydroxide solution used once as a catalyser 
Be cannot be used for the next reaction as proved by experiment 
‘ae No. 17. (This conclusion reached after reviewing section 2). 
a 
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EXTRACT 
Osaka, February 12, 1947 
CENTRAL LABORATORY, KANEGAFUCHI SPINNING CO., LTD. 
123 Tomobuchicho, Miyakojimaku 
‘ Osaka, Japan, 
SEMTe2ANNUAL REPORT 
For period July 1 to December 31,- 1946,. 
1s Name of Research Laboratory or similiar orpanization: 
Romaji: Chuo Kenkyusho, Kanegafuchi Boseki Kabushiki Kaisha. 
English: Central Laboratory, Kanegafuchi Spirning Coe Ltd. 
2. Address and Telenhone Number of Laboratory or similiar organizations: 
Osaka-shi, Miyakojima-ku, lomobuchi-cho, 123.. 
‘Telephone: Horikawa 571-577, 1131-1132, 
3. Ownership: Kanegafuchi Spinning %o., Ltd. 
4. Name of Chief Research Engineer or {cientist: 
Name: Yoshiichi Masuda, 


5. Name of Key Personnel: 


Name: Kaneki Noyori 
Tatsusuke Hakoda 
Miroru Yajima. 


12. Research projects completed curing the period covere¢c by this report. 


(1) DESIGNATION OF PROJECTS: 
_ Research on the manufacturing of benzene-hexachloride, 


Persons ir charge: 


Yoshio Mikami and Noboru Hayashi. 
Detailed Reports: 


(a) Purpose 


For the prevention of typhus ane euptive typhus, 
manufacturing of the insecticide which destroy fleas, lice 
ticks, ants, cockroaches and destructive irsects of domest1 : 
animals and of agricultural products. 


(b) Theory | 


Some benzene was placed uven the surface of a dilute 
solution of sodium hydroxide or sodium hypo-chlorite in a 
flask, a steam of chlorine vas passed in the mixture, 3 Mcl. 
Chlorine was added to benzene and crystallized benzene- 
héxachloride, The reaction formula is next: 


C6H6 + 3 C12 = Cé HE C16 


(c) Experiments 
ae When benzene~hexachioride was prepared by the me thod 
ef Mauhews' (Sec. 59, 165 (1891), some benzene war placed Lo. 
the surface of a dilute solution of sodium hydroxide in a 
flask, and a Stream of chlorine was passed until benzene san 
to the bottom of the flask, Sen 


- 
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F 3, 4% 
Sete inter makati seed 


It was then corked up then placed outside the laboratory 
for the night, and the crystals of benzenehexachloride were 
separated from the oil and aqueous sclution, But the yi-id 
secured in this process was not satisfied, moreover, the 
crystals could not be readily be separated from the oily 
matter in summer, We experimented on different kinds cf 
these reacting conditions, Results shown in next teble: 


Catalyser Reacting Condition Preéuct 
Benzene 
(¢g) 1% NaOH Soln, Supplement Temperature Time Yield 
of C75) of 
10% NaOH Soln, (hr) C6H6C16 
(zg) (g) 
100 300 0 Room Temp. of 5 17 
March 30 
100 300 0 April 6 7 19 
100 300 + After 3 hrs. April 2 4 45 
30 
100 4,00 0 May 1 7 11.6 
100 400 — 0 June 1 = 7 43 5 8.6 
t 
100 ‘4,00 fe) June 12 - 18 25 5 
100 300 0 5e1 5° 
100 300 0 5° 2 34 
100 300 After 1 hr, 3-5° 3 89 
30 
100 300 After 1 hr, 3-50 3 142 
30 
After 3 brs. 
30 
(da) Results 


In Laboratory 
On Model Machine 


Factory production 
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”~ The onction ahinh was acted chlorine in benezene and 
separated benzene-hexachloride was exothermic reaction and 
was catalized by, C10! ions. Therefore cooling and existence 
of CIO! ions are necessary conditions of this reaction, 


When benzene-heachlorice was prepared by this method, 


‘the yiéld is nearly seven times that of the method of Mauhe 


in laboratory scale, 


We set agoing model machine of preparation and then 
prepared benzene-hexachloride by passing a dilute chlorine 
gas which contained air for the factory productior. Result 
shown in next table. 


Benzene chlorine NaOH Average yields of 
C6H6C16 
10€ Liquid C12 | 6 140 
EOD caanean: 14 77 
100 dilute C12 242 17 50 
2 
27 Mar 47 


(c) Conclusion 


We improved the preparation method of benzene- 
hexachloride which hac been experimented by Mattews. 
Namely, the reaction was acted in low temperature and 

. the catalyser solution was dropped on the way of the 
reaction, consequently the yield was increased and would 
' possible the industrial production, This method has 
been found to be no dangerous for preparation of benzene- 
hexachloride by pascing a dilute chlorine gas which -con- 
tained air. 


13. Projects for Research on which active work planned during the 
next six month period: 


1. RRR 
2, RRR 


3. 
ls Designation of project: Agricultural medicine, 
2s Persons in charge: Kaneki Noyori and Takash: 
Narakawa. 
34 Purpose: We are going to test, ag: 


cultural insecticide, th« 
efficacy as a substitute 
of petroleum emulston, 


4. Summary of 
manufacture: Benzol hexachloride which is aroma’ 
hydrocarbon-chloraddcition compound 
and para=-toluenesulphon-chloride 
which sulphur compound, is mixed 
soluble in orthodichloro-benzol, i: 


which acd soluble a little Oleic 
acid and mixed colloidal clay "Ren: 


onite" in water floating more than 
one weel, stirring mixed approprie’ 
alkali, become stable emulsion, 


3 
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By SHTSHIDO KEIICHI 
(professer of Engineering, KYOTO University) 


Note: European names are inaccurate due to difficulty in transliteration. 


Tt has been stated that there are now over 00,000 organic compounds, 


however this number is increasing yearly. We do not go out of our way 


to discover compounds in our research laboratories but even there, in the 
course o: our studies, over a period of a months time one or two new 
compounds may be found. Tt is not umusual for a chemist who has 


specialized in the study of organic chemistry to find a new compound during | 


some reaction. Usually, the chemist records the characteristic pro— 
perties of the newly discovered compound without delving further into its 
potentialities. The fact that research into the properties of the newly 
discovered compounds must be done only by members of the chemical research 
profession is unfortunate. -Tt would be advantageous if research along 
these same lines were performed by specialists in Medicine, Agriculture, 
Tndustry, Physics and other fields of definite specialization. There are 
people who are qualified in all of these fields, but as a rule, they are 
not as strong in those lines as a specialists would be. For this reason 
imperfect research is the rule rather than the exception. The present 
situation is that not only is there almost no consideration given to 
possible application of the newly discovered compound but there is little 
or no liaison between the discoverer and potential users. Wor these 
reasons the amount of organic compounds actually utilized numbers only 
10,000. 
Doctors and chemists cooperated in testing and evaluating various 

compounds while searching for an anti-malarial drug and other drugs, 
New compounds which occurred in the midst of a reaction during research 
have not been fully exploited. It was extremely fortunate that the 
SULFA compounds and HORMONES, which were discovered some ten years prior 
to their use, were finaldy utilized. 
Original Synthesis 
~~ Mr ZSINLER, a student of Professor BAY"R, made NTCHLORO DIT PHENYL 
TRICHLORYL RTHAY® in 1878 only as an example of the BAY=R reaction. 
According to a publication by the German Chemical Association, this 
compound was described as being a white powdery substance with a 
melting point. of 105 degrecs C. The compound was not considered 
importmt cnough to list in chenical manuals and it was not until 65 
years later that a practical application was fourd, 
The Discovery of tlses for the Compound 

: GEIGI, Co. in Switzerland, is one of the most famous chemical 
factories in the world. Dr. PAUL 2EVCER, director of this company 
thinking that a highly effective product would result from combination 
of CHIORAL, an anacsthetic and CHLORBENZOL, an insecticide, #btempted 
to synthesize this compound for use as_a powerful insecticide. He was 
successful and named it Dpf. Tt then came to his attention that the 
compound had already been discovered, and he was unable to obtain 
patent rights. The raw materials and manufatturing procedure were 
simple. In 1939, this compound was sold under the name of GESAROL, 
NEOTTTR, and other names, for use in foods, vegetables and against 
asta or flics, This company kept the forma of the compound a 
scckete 
Use by the AMERICAN Army 
A resident American Army officer realiged the possibilities of 
CMHZARCL and sent a sample to the United States. Wor some reason the 
German Government, cogniscant of the shipment to America took no © 
steps toward stopping its delivery. The compound was diluted to 5% 
of its strength but after two months of study and analysis the main 


components were discovered. The Swiss Covernment_also knew of the 
ae analysis being made in America, This was used as a counter-measure 
_-—s-« against Malaria which is more dreaded than enemy machine guns. The 
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compound was accepted by the Army and was then made in large quantities. 


-{t played a major role in the war and was uscd in every phase from. 


North Africa to Japan. 


Trade Names 


In the following paragraph, I will discuss the various names of this 


compound, Tf the method employed by the Cermans is followed, the result 


_, Will be DICHLORO DIPHENYL TRICHLORYL BTHANE, This name is too long and 
_ technical for the layman, so it has been shortened to D.D.T. The usc of 


“DD.T. by the American Army is equiva ent to several million dollars 
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of people. We know of the events in America through TIT 
and DDT has become a topic of everyday conversation, 
bre peacetime Use. 9). , Aaa foe af eae 
“Since D.D.T. was not utilized by the American Army to kill men, it 
vas uscd in a peaceful capacity and because of war it was produced on a « 
ea large scale. According to the papers it is being used more and more 
+ in public sanitation and in the home. There is room for improvement 
in the method of spraying and dispensing DOT but it can be generally 
ee accepted that this is the mcthod that mst bc employed. The use of 


eo DDT was hasty but it would appear that no mistake was made in its use. 
maar he knowledge of th: principles involved in use for agriculture 
me te still imperfect. However, rescarch is still going on in an: 


ee attempt to find the amount to be used and poisonous properties. Since 
Japan is totally different from America so far as weather, insects and 
crops, etc. are concerned, we must investigate this matter thoroughly 

from our own standpoint. 

_-~—s Methods of Synthesis. 

Bt Tie most effective method economically for JAPAN to use at this. 

oe time is that used by ‘tr. Zeidler which is simply the combination of 

or CHIARAL and CHLORO R'"ZOT, using SULPHURTC ACT). 


pS se 


a 

‘: A Detailed ™xplanation of the Synthesis 

oe “tn the electrolysis of a solution of table salt in water, Caustic 
Soda, and a chloride by-product are formed. This chloride is combined 
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with benzo] which has been derived from coal tar. Chloro bengzol is 
thus formed. Chloro benzol has the following properties: 
1, Liquid in natural state 
2. Mixes with and dissolves in water 
3. Intermediate products 
a. Dye 
b. Medicine 
c. Dulcin (sugar substitute) 
Nuring the war chloro benzol was used as assource for picric acid 
and WEXYL (?) in aking gunpowder, Since this was produced in great 


es quantities during the war our country ts well acquainted with the 

“ee production methods. 

eR Chloral is extracted from alcohol in the same manner that the 
be | chloride is derived from a salt<vater solution, Chloral has the 

a following properties: 


ery, 1. Liquid in natural state. 
pe 2. tn reaction with water forms a chloral hydrate, a crystal. 
Tt is easier to handle in this state. Chloral is used to some extent 
in the mam facture of sleeping drugs and in the laboratory as a 
- testing agent. This was manufactured on a small scale in our country. 
+ he process of extracting chloral from alcohol is a tedious and 
difficult one. ven though the cost of making medicine is using chloral 
is prohibitive, the fact that this medicine is used only in small 
amounts makes the cost of production possible, 
Due to the fact that D.D.T. should be used in preat quantity 
by all people this method of producing chloral, makes it almost im- 
possible for it to be used as the raw material for D.D.T. This method 
cold not compete in the world of free enterprise. In the future 
chloral must be studied from an industrial standpoint. The difficulties 
of manufacturing D.D.T. exists in the production of chloral. 
After the chloral has been extracted it is unnecessary to change 
it to ciloral hydrate. Together with chlorobenzol the chloral will 
be put into concentrated suphuric acid and atirred at a normal tempera- 
_ ture, from which the crystals of D.D.T. will be formed. The progress 
_ of this chemical reaction can be easily »erceived. Since an iron 
_ containcr can be used to mix. these chemicals the proccssing is made 
easier, fter the completion of this reaction the crystalized material 
can be collected by filtration. fuming sulphuric acid will be added 
_ to the diluted suphuric acid in order to concentrate it. This enables 
_ the processing of D.D.T. to be repeated. Although this is considered 
_ as one method of producing ).)D.T., difficultics wore met in obtaining 
_ materials to filter the sulphuric acid. A more economical method is eh 
ae put the reacting mixture into a large quantity of water in order to Roe: 
e the sulphuric acid, then scoop out the D.D.T. which is not ieee 
in water and cast away the diluted sulphuric acid. In this — 
rere ae fewer dit ri cibtbegen 3) 2 ig oid Gi gh ho Meals Wis 


Ts a white crystalline Conder possessing sone odor. Tt is 


not soluble in water but is ‘soluble in organic solvents, ‘*t neither 


attracts nor repels insects. D.D.T. does not kill insects through 
their respiratory organs or their foods but through chance contact’ and 
once penetrating their bodies it attacks the nervous system. D.D.T, is 
believed to be effective for all insects whether they are in their 


matured or larval stage with the exception of coccidae (latin), plant 


lice and red ticks. The effectiveness on these last mentioned is— 
doubtful as yet. Naturally D.D.T. which is poisonous to harmful insects 
also is ms poisonous to useful insects. However, this applies to all © 
insecticides. 

Gomparatively speaking, D.D.T. is very slow in showing its effect- 
iveness, Fleas and mosquitoes are killed in 30 minutes while bed bugs 
in a few hours, cockroaches a week after D.D.T. has been applied, or 
this reason even after using D.D.T. we are stung by mosquitoes, With 
the combination of D.D.T. and Pyrethrin, a component of pyrethrun, 
or pyrethrum powder both of which are effective but unreliablej the 


effectiveness will be increased. All insecticides produced from 


natural resources such as Pyrethrin and Rotenon (See Annex 2) are easily 
decomposed and made ineffective in a very short time through contact 
with sunlight, water or air. On the other hand 0..T. is extremely stable 
and not easily decomposed. The lasting efrectivoness of ).0.T. is one 

of its greatest qualities. 

Although the exact lethal dose cannot be determined, it is said 
that 2.4 grs. of D.D.T. injected into a human, will be sufficient to 
<ill him. From this we can gather that it is difficult for D.D.T. to 
poison humans. Pparticularcare is necessary to prevent the scattering 
of D.D.T. on foods. According to our experiences it is not harmful when 
it comes into contaet with the human skin in powdered form. Tn liquid 
form it will penetrate the humane skin and prove very irritable, 

During experiments with liquid D.D.T. it proved irritable when it 
contacted the humane skin but when washed with soap and water this 
condition completely disappeared, 

D.D.T. is some what harmful to melons ad stunts the growth of 
tomatoes. Wuther research is necessary to determine the reaction on 
agricultural products. 

Application 

“When D).D.T. was produced in our laboratory we decided to test the 
effectiveness of D.D.T. on harmful insects found in water closets, 
Japanese mats etc. At present our country is suffering éxbremetshortares™ 
of organic solvents including petroleum. Mue to this unavoidable 
Situtation and to the construction of japanese houses, the powdered 
D.D.T. was thought to be more convenient. The effectiveness of ).0.T,. 
was weakened ten eyes by adding tale powder or Wuller's earth. 

After spreading D.D.T., flies in water closets were killed in several 
hours and fleas on Japanese mats were exterminated in a few days. ‘then 
spread over the water surfaces of the emergency water tanks, mosquito 
larvaes were killed before they had a chance to matures 


According to an American magazine, when a petroleum solution 
containing five percent D.D.T. is sprayed over walls, ceilings and 
floors it is effective for six months against flies, mila ee and 
bed-bugs. The D.D.T. sprayed from airplanes a»pears to be this 
petroleum solution according to newspaper items, Water suspended ).)D.T. 
and emulsions are also used. 

Recently two or three companies in Japan started producing and 
selling D.D.T. At present the powdered form secms to sell the best. 
This is probably due to its cleaniness and convenience when applied for 
domestic use, 

Similar compounds 

Since D.D.T. was discovered, the insecticidical strength of 
chlorides was acknowledged. Anticipating other insecticides to be 
derived from these chlorides, research was cam ie out in various 
circles to discover similar compounds. The ini«3o..cidirzal streneth of 
chlorides is probably due to the special state of atoms within the 
molecule. [In the case of D.D.T. there is no doubt that the (chloride) 
group has an important role. One of the requiremcnts acinaecaeaanits to 
strengthen the insecticide is that the standard amount of the chloride 
group should exist within the compounds. Tf the molecular weight of 
_ the becomes too great, the reacting strength is decreased, 


‘ consequently it, would not effect animals. On the other hand, if the 
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molecular weight is too small, the volatility of the compound is 

- increased to the point where it will be dangerous to both humans and 

- live stock. In addition, this compound will give forth a bad odor anc 

_ the effective period will be shortened. Therefore, an organic chloride | 
within the above-mentioned limits should be discovered. However, is 


according to the usage, the limit should be changed. Wor cxample, in 
cases where volatile strength is especially required, chloropicris wl” 
be used in spite of its danger to humans and live stock. 

GAMMEXANE or (666), discovered by the Mnglish, Tmpcrial Chemical 


ae Tndustrialco., at present, is regarded as an cellent insecticide 


and is derived from the above mentioned requircrents, This insecticide 
is advertised.as being five tincs mere pow2rful than D,').T. and is 
sometimes called "Super DDT". The formula, as in the cise of D.0.T. is 
already known, The chemical name is BEUZEE HEXACHIOPRIDE and not 
“HEXACHLOROBUNZENE,. According to an old cocument “EMYETN WWACHLANING 

is made by passing chlorine gas into a solution of caustic sola with 
benzene floating upon the surface, Although the cherica?. formula for 
benzene hexachloride is quite diffcrent from ).D.T. it has the seme 
appearence, that cf a white crystalline noidcr. The mamfacturing metiod 
used by Imperial Chemical Industrial Co., is not !mown. We experimented 
with the above-mentioned method, but the results were poor since 

only a small amount is benxehe hexachioride resulted, The advantages 

of benxene hexachloride over D.D.T, are as follows: 

dl. Alcohol derived from food stuffs is not used as its ray 
material. 
2e One chemical reaction is neccessary. These advantages of 

BENZENE HEXACHLORIDE will provide a better prospect for future commcer= 
ical production. After further research, a new method was discovered 

to obtain a large amount of BUYZENE HEYACHIORTDE from a small amount 

ef raw material. According to our tests BW'Z"NE HEYACHLORTDE was prover 
definitely superior to D.D.T.. Hovever, its greater volatility males its 
jJasting effectiveness shorter. Its harmful qualities upon agricultural 
products is still uncertain, 

Qur tests showed that 7,5 per cent of REIZMIM HRXACILOTTDS powdor 
applied on water closet and JAPAIMSE mats was comparable to 10 
percent of D.D.T. in its effectiveness, The bad odor from its 
volatility was not stronger than D.D.T. when the refined product was 
used, ° 
Among the chlorides which fulfill the two. requirements mentioned 
above, the molecular formation of BENZ™NR H°XACHLORTDRE is the 
Simplest. [ts raw materials are casily obtained and its manufacturing 
process is easy. This makes it most suitable for the present condition 
of our country. Jt has its weak points but it also has its strong 
paints to enable it to withstand future competition in the commercial 
market. 
Althoughtthe volatile strength of the compound is not alwa:ys 


proportionate to its molecular weight, its strength is roushly 
estimated through this method. The molecular weights of D.D.T. and 


BENZENE HEXACHTORIDE is 365 and 291 respectively. Im the process of 

manufacturing BENZENE HEXACHLORIDE we used DICHLO¥BENZHE as a 
substitute for the raw material, BENZENm, and produced DICNIAROBENZENE 

_HEXACHLORIDE having the same distinctive appearence of white eryatallinc 


_ powder, Its molecular weight is 360 which is almost equal to D.D.T. 
This compound also is a good insecticide and has commercial nrosperts, 


_ The tests on its volatility and others have not been completed yety - 
due to lack of necessary equipment in our research laboratories; 


_ (Professor of KYOTO University doctor of engincerinz) Eye 
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electroysis 


Natl + Ho0 -—~-----------—naow f 4H, —~—-~--+ Clo 
table water caustic Hydrogen chlorine 
salt soda 
foClg  -eecennnnnne HC1 4 cl 
benzene chlorine chlorobenzene 
CH3 CHoOH --=--- UCL, mesa ennne SHCl = ==----- CC1,CcHO 
ethyl chlorine hydrochloric chloral 
alcohol 
ops 
: 
cl cl 
Cl = ¢-------- es 8 cl---——— en: 
ine H2S0), 
sulfuric cl 
Chloral aa 
chlorobenzene 
(catalyzer) 
CL 
Gs cl DaDits 
HH 
Pl ol AH ck (CHCl) 
HH 
Cl cl 


benzene chlorinc Benzene hexachloride 


These chemical formulae are for the benfit of readers who have some 
knowledge of chemistry. ‘Those rcaders who do not understand chemical foru: 
will have no difficulty in understanding this short article. 


Annex 1 to Translation "An Explanation of D.D.T, 
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aa ‘: oe ‘pyrethrin x 
a (Tnsektenvertilgungs mittel. ) 


@ Pyrethrum 
The capitate flower of "Chrysanthcmm wihaneeh tain 
Bocce." or "chrysanthemimm roseum" is picked and dried and 
| pulverized, out of which is extracted the insecticidal 
x substance. The chemical construction of this substance 
had two forms, Pyrethin 1, wd Pyrethrin 2, according to 
Staudinger and Ruzick, 192h. ‘ 


be. Pyrethrin 1 
CH3 


a 


HoC ier Ghar CH= C*== CH~—CH 


3 
pote CH CH == woe 
0——co— ca NCH 
: ee : oe CH3 
cH, 
Ce Pyrethrin 2 
vis 
\ x 
ue CH—— CHp-— CH= C = CH—CH, 
| 
HC co _CH 
__CH-— CH =.C aa, 4 
9—CO— CH | “ c00cH3 
bee CH, 
we 
in cH 
es; 


2.2 Rotenon 
The insecticidal substance found in the root of Derris 
elltica Benth and Melletta taiwaniana Hayata (commonly known 
as a kind of wistaria) is called Rotenon. This is effective 
' . in killing fleas, lice, and insects harmful to agricultural 
. plants. It is also used in curing the skin didease ~scabies. 
: This substance mixed in soap solution is on the market under 
the trade name of "Neoton", 
The chemical construction of this substanae is given as 
follows; 
Form 1 (Takei, Miyajima and Ono) 
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‘The same locztion. 
socation of godqun?! The same creates 


The nane of president: ten versonks 
3 . Kanegafuchi cneigeee’ Co., Ltd. 


Birth dates Tov. 25, 1877 
the name of goods Kanebo REC 


- Utdlity: eS Tncaet payee for the prevention of 
epidemics, 


B. Liquid indonttedas for disinfection 
. and agriculture, 


» : : = 


_ Directions for use: Powder; 


Spreading as the sare method as DDT ri 
for extermiration of lice, flea, mite, ts 
etc. 

Liquid; 


ae | | Liqnvid insecticide for disinfection 
and avricu] ture, 


A. Insect-powder, 


ae 1, Method of manufacturing. ; : : 


Some benzene was placed unon the surface of a dilate 
solution (about 1 per cent) of sodium hydroxide in a flask 
and a stream of chlorine was blew in bhe bottom of the 
mixed liquid. The henzene change in a hesvyv vellow oil 
and its precipitates in the bottom of the sodium hvdroxide 
solution making a crvstallise of henzenhexachloride. 


After the crystal of henzenehexachloride was crushed 
and mixed with Talk or Clay, the goods ws marufactured. 


. 
“ . “5 


2. Raw-material. (per ten) 


Benzene-hexacloride . 100 kg, 
= ~ Talk or Clay 005% oe 
Goods 1,000." : pay 


Remarks: Raw-material of henzene-hexachloride 100 kg. com 
_‘ is as following: | om 


Sgr ea ‘Benzene 200 ke. | hte 
[eee eens Chlorine Pies a Oe a a2 ee 
Canatic seda og Sea he Os eae 

_ Remarks: We can use 4 weak chlorire liquide mixed air 
for the purpose of disinfection of drinking | see 
ss water in Kanegafuchi Takasago Chemical Factory | 
ee eh OB chlorine. ; : “ 


~ \ 


‘The dist of Kanebo B. Ee oe Insect-powier, 


‘ 
bk 
; 
4 


ae ne Ee 


ae ae 


> ayer 


Reiser ee ot oy 


ie 


alge 
ae oa ame death Bee 
Speier iets Seseg man aeee : (the same oi 

| | death test tube).' = 


= . 


see - death cn 


RENE ee AIRS SES NE an cota oe ar Mi Dabs DPR TF 
| : (the same test-tube) 


_ death 


i as epipeieneninliomonntinant<>sotipion ates samaacnion tense wslerenemetmasnereinieniinmnensassine® : a 
death re 


Poa ‘(the same test-tube) 
y : death 
in = es death 
j (the same test-tube) 
-a male 
~afemalo ._—_.._..._. narcotism___ activity. _.. Smaciation 
 CUhmbst emaciation 
rrentiv two heads in the same test-tube | for experiment 
4% ESS, 2 20 40 50 120 
minutes n " t Z nN n " 7 vr 
! 1 ¢4 ? i tt i 
‘ ‘ is deat ine 
fh —— baie ance ail ali or OO Oe er ee ee ee ee : ‘ 
< cul eX overs Selg le Oie s Uaey Dail AgiRe raed eee » 
ee a / death 
2 ee ree aan ain 8 ee Ce ee et ee see axe ee re te eee Prt Ls € ath 
| Cx. nt ee. ad ial aie ee ee ere ee ee rr: ee ee RT eer RUE reer a re Geass 
House Fiv - ° 
ma) ie mee ae eR Oe an ae 
: \ ear ag m TAN cS S ! Blas ; 3 Tt WW fOr s tt 
. ioe ; t t 1 t ae 
ae oe a emer nee. eter ee te ee re Meet  . : ie: ‘ : ¢ | 


4 : ; ‘ 


Ser ee ; erence an ee 


1 ce Oe nn ee 
ae er ‘ ; 


Be: ex (register) | ne me 
oe with} PHC patent not application that to a 
v the patent office of Japanese Government, — 


es, 


Bee RR Ea SS 
7 ate ree Fes ‘ 


3 


“Mix and melt this P-toluene-sulphonyl-chloride into 0-dichlore- 
benzene, then add some Oleic acid or vesetahle oil and for which 
gives chymification adding Colloid clay and alkali of proper quartity. 


Details ef compeunding method, 

Mix and melt Benzene=hexachloride 100 kg and Petoluene-sulphonvl- 
chloride 97.74 kg intéd O-dichloro-henzene 343.2 kg and add Oleic 
acid 50 kg, then it makes the liquid A. Melt Bentnite 30 ke into 
water 359,76 kg and when let take its own course more than a week 
it makes the liquid B, Then, mixture A and B makes chymification 
liquid after adding and stiring Caustic soda 19,3 ke. (manufactures 
shows one ton) 


2. Materials for mfg, 


Benzene hexachloride .sesccccccsscecteesee 100 kg 


P-toluene-sulphonvl-chloride sscccscesece 97.74 
O-dichloro-benzene eeeceoveveweseee eevee eeoe 34322 
Oleic acid @eeeaeaesoveeeeceoneoevneeeoveea ee eceas 50, 
Caustic soda be Bald Boe Le Le. wale a ace 19.3 
Bentnite eeeeeeeereeeeeseesevaereaeeeeeeeeeve 30, 
Water @eeeaneceeeeeeoeoeeeoeveeveeeeeoeeseeoaeeeeese 359.7% 
Itemization 


Benzene hexachloride eecceccencccvcccesees 100 kg 
meeds A (2) as the materiais 

P-teluene-sulphonvl-chloride aercveececeoses 100 kg 

consists oF toluene esecrdvccocecenevnres 200 " 

& eMiorosulphuric: acid. ceccoccesdecess.. 500.) * 

O-dichloro-benZen€ eoeccccvcccvscsceccore 106" 

consists of benzene eeeseessececsveesoe - 499 " 

Chlorine ceesncescscesscscoes 500 + 

Alumium chloride cecveccacccsesccccncesd EO ae 


Remarks: 


O-dichlorobenzene is the liquid which was reparted from Dichloro~ 

benzene after exception of Monochloro-benzene from chloridized 

distited Benzene and Cooling treatment of remained liquia, And 

this 0@dichloro-tenzene is the mixtures of Para-dichloro~benzene and 
Ortho-dichloro=benzene which has Ortho-dichloro-benzene as its ingredient. 


The specific gravity of O-dichloro-benzere is 1.30 


THE INVESTIGATION OF KANEPO PHC *MULSION EFFICIENCY 


The Acricultural experiment station 
of 
Hyoro Prefecture, 
Section o* insect patholory. 


Commound metror, 


The spread of soyheen casein 30 monme was diso]ved with water one to 
18 litres, that put into the Kanebo BHC Emulsion and to make the 
dilute solution of same concentration, It to stir up used inves- 
tigation method of medicine spread. 

The investigation in the room that spread to insect body by simple 
spray or it put into thesicdicine solution and withdrew from the 
selution to adheres. 

The field investigation that spread to insect body by simple spray. 
Reeord of investigation. 
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